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a b s t r a c t 

COVID-19 presents in various ways, but mainly as a pulmonary disease (Marzano, 2020). Skin mani- 

festations have been reported, including reactivation of the varicella-zoster virus (Marzano, 2020). Our 

case report describes two adults developing herpes zoster after vaccination with tozinameran (the Pfizer- 

BioNTech COVID-19 mRNA vaccine). A possible cause for this reaction is a transient lymphocytopenia 

that occurs after the vaccination — similar to that in COVID-19 disease (Mulligan, 2020; Wang, 2020; Qin, 

2020; Brabilla, 2020; Wang, 2020; Wei, 2017). In the context of vaccinating older and/or immunocompro- 

mised adults, our observations can be the starting point for further evaluation of a possible relationship 

between COVID-19, COVID vaccines, and herpes zoster. 

© 2021 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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We are in the midst of a severe acute respiratory syndrome 

oronavirus 2 (SARS-CoV-2), or COVID-19, pandemic. Although 

OVID-19 presents mainly as a disease affecting the pulmonary 

ystem, several skin manifestations have been reported in COVID- 

9 patients ( Marzano, 2020 ). One remarkable finding is the reac- 

ivation of the varicella-zoster virus (VZV), causing herpes zoster 

HZ) ( Marzano, 2020 ; Wang, 2020 ; Qin, 2020 ; Ferreira, 2020 ;

artari, 2020 ; Elsaie, 2020 ; Recalcati, 2020 ; Bhardwaj, 2021 ). In 

ome patients, HZ was the presenting symptom of COVID-19 in- 

ection ( Elsaie, 2020 ). Since December 2020, vaccination programs 

gainst COVID-19 have occurred throughout the world. Commonly 

eported adverse effects are pain at the injection site, fever, nausea, 

yalgia, and fatigue ( http://www.adrreports.eu/ [accessed July 27, 

021]; https://wonder.cdc.gov/vaers.html [accessed July 27, 2021]). 

his is in concordance with the side-effects mentioned in the 

roduct information for tozinameran (the Pfizer BioNTech COVID- 

9 mRNA vaccine) (Comirnaty, INN-COVID-19 mRNA Vaccine 

nucleoside-modified) ( https://www.ema.europa.eu/en/documents/ 

roduct-information/comirnaty-epar-product-information _ en.pdf )s 

accessed June 8, 2021] Website: Comirnaty, INN-COVID-19 mRNA 

accine (nucleoside-modified) (europa.eu)s. Accessed June 8, 

021.). Here, we describe a rare side-effect in the form of HZ 

ruptions in two adults after vaccination with tozinameran. 
w
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ase presentation 

Case 1 was a 29-year-old female healthcare professional with 

o noteworthy medical history, except for chicken pox three times 

s a child, and once during adolescence. In spite of this, she never 

ad HZ. On January 8, 2021, she received the first dose of tozinam- 

ran, with no adverse reactions until January 23, when she noticed 

ainful grouped vesicles on the left lateral of the ox coccyges (der- 

atome S3), clinically diagnosed as being HZ ( Figure 1 A). On Jan- 

ary 29, she received the second dose of the vaccine. At that time, 

here was still some ulceration left, but there was no relapse of 

Z after the second dose. After 2 weeks, the lesions had resolved 

ithout medical intervention. 

Case 2 was a 34-year-old male healthcare professional with a 

edical history of ulcerative colitis, for which he had been us- 

ng infliximab and, for 4 years without infectious complications. He 

ad chicken pox as a child, but never HZ. He received his first dose 

f tozinameran on January 12, 2021, with no adverse reactions over 

he following days. On January 25, he noticed painful and swollen 

nguinal lymph nodes, after which he saw a rash on his right leg. 

e visited the ER, where a papulovesicular rash was identified in 

ermatome S2 ( Figure 1 B). Blood analysis was normal. A PCR test 

erformed on vesical fluid was positive for VZV. He was prescribed 

alacyclovir, 1 gram thrice daily, for 10 days, and recovered com- 

letely. On February 2, he received the second dose of the vaccine 

ithout any complications. 
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Figure 1. (A) Female patient with grouped vesicles in dermatome S3. (B) Male pa- 

tient with grouped vesicles in dermatome S2. 
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Herpes zoster is characterized by multiple, painful, and/or itch- 

ng unilateral vesicles and ulcerations, typically occurring in a sin- 

le dermatome ( Dayan, 2017 ; Gershon, 2015). The average dura- 

ion of the rash ranges from 7 to 10 days, and is a self-limiting

ondition ( Van Oorschot, 2021 ). Although usually a limited dis- 

ase, it can progress to disseminated cutaneous eruptions, en- 

ephalomyelitis, and pneumonia, especially in immunocompro- 

ised individuals (Gershon 2015). 

At the time of writing, the European EudraVigilance database 

ad reported 4103 cases of HZ after receiving tozinameran, ac- 

ounting for 1.3% of total reported events following this vacci- 

ation ( http://www.adrreports.eu [accessed July 27, 2021]). For 

RNA-1273 (the Moderna vaccine), 590 (0.7%) cases had been 

eported, for CHADOX1 NCOV-19 (the Oxford-AstraZeneca vac- 

ine) 2143 (0.6%) cases, and for AD26.COV2.S (the Janssen vaccine) 

9 cases (0.3%). The United States Vaccine Adverse Event Report 

ystem (VAERS) reported 2512 HZ cases (1.3% of total reported 

vents) after tozinameran, 1763 (0.9%) after mRNA-1273, and 302 

0.7%) after AD26.COV2.S ( https://wonder.cdc.gov/vaers.html [ac- 

essed July 27, 2021]). The Dutch pharmacovigilance center Lareb 

eported 300 cases (0.8% of total reported events) after vaccination 

ith tozinameran ( https://coronameldingen.lareb.nl [accessed June 

, 2021]). Whether these numbers are disproportionate or not re- 

uires further analysis. However, combined with the case reports 

escribing HZ simultaneously with COVID-19 infection, the vacci- 

ation data do suggest a possible relationship. 

HZ is caused by reactivation of VZV, which tends to remain in a 

atent state in the dorsal root ganglia of cutaneous nerve endings 

ollowing a primary episode of chicken pox (Wei, 2017; Gershon, 

015). Reactivation occurs when the immunological mechanisms 

hat suppress VZV replication fail to contain the virus (Wei, 2017). 

lassic risk factors include advanced age, use of immunosup- 

ressant medication, immunocompromising conditions (e.g. HIV, 

utoimmune disease), and psychological stress ( Gershon, 2015 ; 

arra, 2020 ). Both cases presented here had chicken pox in child- 

ood, yet never suffered from HZ. While subject 2 had other risk 

actors for HZ (use of immunosuppressive agents), subject 1 did 

ot. Both subjects received the vaccination as healthcare profes- 

ionals, and were completely free of any symptoms at the time 

f vaccination. The occurrence of HZ after vaccination could be a 

imple coincidence. However, recent reports have described simi- 

ar cases, mostly involving known risk factors for HZ reactivation 

 Bostan, 2021 ; Furer, 2021 ; Arora, 2021 ; Tessas, 2021 ; Eid, 2021 ). 

Rodriguez et al. described five young, healthy adults with- 

ut risk factors who developed HZ reactivation ( Rodríguez- 

iménez et al., 2021 ). Furthermore, several case reports have de- 

cribed a link between COVID-19 and HZ reactivation in the 

bsence of any of the classical risk factors ( Marzano, 2020 ; 

rambilla, 2020 ; Ferreira, 2020 ; Tartari, 2020 ; Elsaie, 2020 ; 

árcia et al., 2020 ; Nofal, 2020 ; Wang, 2020 ; Pona, 2020 ;

aati, 2020 ). This led to the hypothesis that illness, with physi- 
170 
al and psychological stress, might trigger HZ. Additionally, lym- 

hopenia occurs in over 70% of patients with COVID-19, espe- 

ially in those with a more severe clinical course ( Wang, 2020 ; 

in, 2020 ). While all subsets seem to decrease, the most marked 

epletion and exhaustion occur in CD4 + and CD8 + lymphocytes 

 Wang, 2020 ; Qin, 2020 ; Marra, 2020 ). Since cell-mediated immu- 

ity is considered to be of great importance in protection against 

erpes zoster reactivation, such a functional impairment of T- 

ymphocytes could reactivate VZV ( Brambilla, 2020 ; Wang, 2020 ; 

ei 2017 ). Interestingly, as with COVID-19 infection, the phase- 

/II trial with BNT162b1 (now called tozinameran) showed a dose- 

ependent decrease in lymphocytes in the first days following in- 

ection ( Mulligan, 2020 ). With the dosage now used worldwide, 

hich is 30 micrograms, 45.5% of the recipients had lymphocyte 

ounts below 1 × 10 9 , with one subject (9.1%) having grade-3 lym- 

hopenia (0.2–0.5 × 10 9 ). These decreases were transient, with 

ymphocyte levels returning to normal 6–8 days after vaccination. 

he phase-I/II trial with ChAdOx1 nCoV-19 showed transient lym- 

hopenia in 46% of the participants ( Folegatti, 2020 ). It is conceiv- 

ble that this short period of lymphopenia — after COVID-19 in- 

ection or vaccination — can trigger a VZV reactivation. Although a 

ull discussion regarding the role of T-regulatory cells is beyond the 

cope of this report, Sahin et al. speculate that the lymphopenia 

ight be caused by an increase in type 1 interferons ( Sahin, 2020 ).

his would cause rolling and adhesion of lymphocytes to the en- 

othelium, and consequently fewer T-cells available to be mea- 

ured in blood samples (Kamphuis, 2006). However, functionality 

ould not be decreased, and type 1 interferons would normally 

nhibit varicella zoster replication ( Kamphuis, 2006 ; Ku, 2016 ). It 

ould be interesting to ascertain whether patients developing VZV 

fter vaccination have altered interferon responses. 

In conclusion, we report two cases who developed herpes 

oster after vaccination with tozinameran. While frequently a 

armless condition, disseminated zoster can have fatal conse- 

uences. In the context of vaccinating older and/or immunocom- 

romised adults, our observations require further evaluation of the 

ossible relationship between COVID-19 and herpes zoster. 
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